Abstract -The pressure induced rotation-libration transition in solid molecular para-H2, ortho-D2 and para-T2, is calculated by a variational procedure. The trial wave function incorporates two variational parameters and the variational integrals are evaluated by a Monte Carlo procedure.
Solid H2 with a molar fraction greater than 0.55 of ortho-H2 (J=l) has at temperatures below 3K a first order transition from an orientationally disordered hep phase to an orientationally ordered fee phase, as a result of electric quadrupole-quadrupole interactions. A similar situation is measured also in solid D2 for a high para-D2 (J=l) mixture.
Cullen et al.
showed that this transition is of first order, also in the case when one ignores, the hep-fee transition. The reason that only ortho-H2 molecules or para-D2 molecules take part is that the wave function of para-H2 and ortho-D2 are spherically symmetric C J= 0) an< i have no preferred direction.
For heavier di-atomic molecules, like N2, we know that the even-J type does also give a transition. The reason is that the ground state, wave function is a mixture of the even-J states. Hydrogen is the exception as its interaction is weak. It seems immediately reasonable to expect that at high pressures the interaction will suffice to mix the J-terms, and therefore para-H2 and ortho-D2 are expected to show the same kind of transition.
Measurements performed by Silvera and Wijngaardent

2
} gave the value of 278 kbar for the D2 transition, and indicate that the transition for H2 is above 900 kbar.
The first calculations on this problem were done by Raich and Etters (3). using a mean field approach. These calculated pressure values at the transition point were substantially lower than the measurements.
In the calculations which we wish to describe here, it is assumed, as in the previous calculations, that the translational and orientational coordinates of the molecules may be decoupled. This leads to the consideration only of the rotational part of the Hamiltonian, the molecular centers being fixed at the static lattice sites.
The procedure is described in detail elsewhereW ; here we wish to outline briefly the main features of the procedure. The Hamiltonian for N molecules is of the form: 
JOURNAL DE PHYSIQUE i s t h e u n i t vector specifying t h e o r i e n t a t i o n of molecule i with r e s p e c t t o t h e laboratory frame of reference, and V. i s t h e a n i s o t r o p i c p a r t of t h e two-body i n t e r a c t i o n p o t e n t i a l o f the form:
where gi i s t h e o r i e n t a t i o n of molecule i with r e s p e c t t o the i -j i n t e rmolecular a x i s , and r i j = Rij/Ro i s t h e d i s t a n c e between molecular c e n t e r s i n u n i t s of t h e nearest-neighbour dlstance a t zero pressure. The c o e f f i c i e n t s Cm(r) were determined from t h e Ree-Bender A n attempt was a l s o made t o incorporate i n t o Vi.
a YkO term but no s i g n i f i c a n t changes i n the r e s u l t s were observed, so t h i s at$empt was abandoned. The energy i n t e g r a l s a r e evaluated by a Monte Carlo sampling procedure on a system of N = 108 rodlike, non-polar "molecules" whose centers a r e located a t t h e s i t e s of t h e f c c l a t t i c e .
The amount of o r i e n t a t i o n a l order o f t h e molecules i s measured by t h e order
The search f o r t h e t r a n s i t i o n d e n s i t y was c a r r i e d out by mapping t h e t o t a l energy a s a function o f t h e v a r i a t i o n a l parameters h,y, and of t h e d e n s i t y , and by looking f o r a jump i n t h e l o c a t i o n of t h e minimum.
To determine t h e t r a n s i t i o n pressure t h e use of an equation of s t a t e (EOS) i s c a l l e d f o r . W e f i r s t used t h e EOS proposed by S i l v e r a and oldm man(^)(^^) and l a t e r the EOS r e c e n t l y discussed by Ross, Ree and (denoted by YR). The r e s u l t s are given i n the t a b l e ; we see t h a t t h e Y R equation b r i n g s t h e c a l c u l a t e d r e s u l t s c l o s e r t o experiment.
Because of the steepness of t h e EOS function, the r e s u l t s a r e very s e n s i t i v e t o t h e EOS chosen. I t would be useful t o have more p r e c i s e EOS i n o r d e r t o b e t t e r a s s e s s our c a l c u l a t i o n s . The t a b l e a l s o shows t h e calculated values of T2.
Because of t h e lower t r a n s i t i o n pressure, t h e difference between t h e two EOS i s small, a s expected. I t would t h e r e f o r e be useful t o have an experimental r e s u l t f o r T2 which would check our c a l c u l a t i o n s i r r e s p e c t i v e of t h e EOS chosen. Table : The t r a n s i t i o n parameters.
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